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ON SOME POINTS IN ANCIENT EGYPTIAN 
ASTRO NO M Y. 

I. 

1. Direction of Preliminary Inquiry. 

I HAVE recently been prosecuting some inquiries on 
the orientation of Egyptian temples which have led 
me to the conclusion that in all probability the temples, 
and the gods and goddesses in the Egyptian Pantheon 
to which they were dedicated, were in some way con¬ 
nected with the sun and certain stars. The method 
adopted in the research has been as follows : — 

(1) To tabulate the orientations of some of the chief 
temples described by the French Commission, Lepsius, 
and others. 

(2) To extend and check some of these observations 
with special reference to my new point of view, in Egypt. 

(3) To determine the declinations to which the various 
amplitudes correspond. In this direction I have made 
use of the Berlin Catalogue of star places from 1800 A.D. 
to 2000 B.c., 1 some places for Sirius and Canopus which 
have been obligingly placed at my disposal by Mr. Hind, 
and approximate values given by the use of a precessional 
globe constructed for me by Mr. Newton. This globe 
differs considerably from that previously contrived by 
M. Biot, about which 1 was ignorant when 1 began the 
work, and enables right ascensions and declinations, but 
especially the latter, to be determined with a fair amount 
of accuracy for twenty-four equidistant points occupied 
by the pole of the earth round the pole of the ecliptic 
(assumed to be fixed) in the precessional revolution. 

(4) Having the declinations of the stars thus deter¬ 
mined for certain epochs, I have next plotted them on 
curves, showing the amplitude for any year up to 5000 
B C. at Thebes for a true horizon and when the horizon 
is raised l° or 2° by hills or mist. 

(5) In cases where the date of the foundation of a 
temple dedicated to a particular divinity has been 
thoroughly known, there was no difficulty in finding the 
star the declination of which at the time would give 
the amplitude, and, in the case of series of temples 
dedicated to the same divinity, an additional check was 
afforded if the changes of amplitude from the latest to 
the newest temple agreed with the changes of the 
declinations of the same star. 

This method also enabled me to suggest that certain 
temples, the date of foundation of which was not known, 
if they formed part of the same series, would thus have 
the date of original foundation determined. 

(6) These results led me to the conclusion that certain 
stars had been used for temple purposes, to the exclusion 
of others. 

(7) The next point, therefore, was to determine why 
these stars had been selected, and not others ; and the 
precessional globe was used to study these stars, in rela¬ 
tion to their heliacal rising and setting at different times 
of the year, but especially at the summer solstice. 

(8) The raison d’etre of the use of these stars at once 
became evident in a very remarkable fashion, and indi¬ 
cated that observations of them might certainly have 
been made to herald sunrise. 

In some cases the star rose heliacally with the sun, or 
thereabouts ; in others, it set heliacally—that is, when 
the sun was 10 below the eastern horizon. 

2. The Building Ceremonials recorded in the 
Inscriptions. 

In a paper presented to the Society of Antiquaries in 
May last, and elsewhere, I have given reasons to show that 
the temple of Amen-Ra at Karnak was built in such a 
manner that at sunset at the summer solstice—that is, 
on the longest day in the year—the sunlight entered the 

1 Vierteljakrsschr. der Astronomischen Gesellsckaft, vol. xvi. p. g, i88r. 

NO, I I 6l, VOL. 45] 


temple and penetrated along the axis (more than a 
quarter of a mile in length) to the sanctuary. I also 
pointed out that a temple oriented in this manner truly 
to a solstice was a scientific instrument of very high pre¬ 
cision, as by it the length of the year could be determined 
with the greatest possible accuracy provided only that 
the observations were continued through a sufficient 
period of time. 

All the temples in Egypt, however, are not oriented in 
such a way that the sunlight can enter them at this or 
any other time of the year. They are not therefore solar 
temples, and they have not this use. The critical ampli¬ 
tude for a temple built at Thebes so that sunlight can 
enter it at sunrise or sunset is about 26° north and south 
of east and west, so that any temples facing more northly 
or southly are precluded from having the sunlight enter 
them at any time in the year. 

Thus at Karnak, to take an instance, there are two 
well-marked series of temples which cannot, for the 
reason given, be solar, since one series faces a few 
degrees from the north, and the other a few degrees 
from the south. There are similar temples scattered all 
along the Nile Valley. The first question, then, to ask 
of the inscriptions is if there are records that these 
temples were directed to stars, as the solar temples were 
to the sun ? 

As a matter of fact numerous references to the ceremonial 
of laying the foundation-stones of temples exist, and we 
learn from the works of Chabas, Brugsch, Diimichen, 1 
and others, that the foundation of an Egyptian temple 
was associated with a series of ceremonies which are 
repeatedly described with a minuteness which, as Nissen 
has pointed out, 2 is painfully wanting in the case of 
Greece and Rome. Amongst these ceremonies, one 
especially refers to the fixing of the temple-axis ; it is 
called, technically, “ the stretching of the cord,” and is 
not only illustrated by inscriptions on the walls of the 
temples of Karnak, Denderah, and Edfu —to mention 
the best-known cases—but is referred to elsewhere. 

Another part of the ceremony consisted in the king 
proceeding to the site where the temple was to be built, 
accompanied mythically by the goddess Sesheta, who is 
styled “ the mistress of the laying of the foundation- 
stone " 

Each was armed with a stake. The two stakes were 
connected by a cord. Next the cord was aligned towards 
the sun or star as the case might be ; when the alignment 
was perfect the two stakes were driven into the ground 
by means of a wooden mallet; there was no difference 
of procedure in the case of temples directed to the sun. 
One boundary wall parallel to the main axis of the 
temple was built along the line marked out by this 
stretched cord. 

If the moment of sun- or star-rise or set were chosen, 
as we have every reason to believe was the case, seeing 
that all the early observations were made on the horizon, 
it is obvious that the light from the body towards which 
the temple was thus aligned would penetrate the axis 
of the temple thus built from one end to the other in the 
original direction of the cord. 

We learn from Chabas that the Egyptian word which 
expresses the idea of founding or laying the foundation 
stone of a temple is Senti —a word which still exists in 
Coptic. But in the old language another word Put-ser, 
which no longer remains in Coptic, has been traced. It 
has been established that Put means to stretch, and Ser 
means cord, so that that part of the ceremonial which con¬ 
sisted in stretching a cord in the direction of a star was 
considered of so great an importance that it gave its 
name to the whole ceremonial. 

I will next refer to some of the inscriptions ; one, dating 
from the last half of the third thousand B.c., occurs in 

T “ Raugeschichte des Dendera-Tempels.” 1877. 

2 Rheinisches Museum fflr Philo logic, 1885, p. 39. 


© 1892 Nature Publishing Group 







January 28, 1892] 


NA TURE 


297 


the document describing the building of the temple of 
On (Heliopolis). We read :—“Arose the king,attired in 
his necklace and the feather crown ; all the world fol¬ 
lowed him, and the majesty of Amenemha [first king of 
the Xllth dynasty]. The Kolchyt read the sacred text 
during the stretching of the measuring-cord and the 
laying of the foundation-stone on the piece of ground 
selected for this temple. Then withdrew His Majesty 
Amenemha ; and King Usertesen [son and co-regent] 
wrote it down before the people.” 

Nissen, from whom iloc. tit.) I quote the above, adds :— 

“ On account of the stretching of the measuring cord, 
the Egyptian engineers were called by the Greeks 
apTrehovcmTai, whose art Democritus boasts of having 
acquired.” 

We next turn to Abydos, possibly one of the oldest 
temple-fields in Egypt. There is an inscription relating 
to the rebuilding of one of them in the time of Seti 1 . 
(about 1445 B.C.). In this the goddess Sesheta addresses 
the king as follows:—“The hammer in my hand was 
of gold, as I struck the peg with it, and thou wast with j 



Fig t. —The king and the goddess Sesheta stretching the cord at the 
foundation of the Temple of Denderah. (From Diimichen.) 


me in thy capacity of Harpedonapt. Thy hand held the 
spade during the fixing of its [the temple’s] four corners 
with accuracy by the four supports of heaven.” On the 
pictures the king appears with the Osiris crown opposite 
the goddess. Both hold in their right hand a club, and 
with it they each hammer a long peg into the ground. 
Round the two pegs runs a rope, tied together at the 
ends, which is stretched tight. 

In two cases the star used for the alignment is actually 
named. Of these I will take, first, the record of the cere¬ 
mony used in the building of the temple of Hathor at 
Denderah. 

3. The Alignment of the Temples of Denderah and 
Edfu. 

Denderah .—The inscriptions state that the king while 
stretching the cord had his glance directed to the ak of 
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the constellation of the Thig-h —the old name of the con¬ 
stellation which we now recognize as the Great Bear, and 
on this line was built the new temple, “ as had been 
done there before.” 

The actual inscription has been translated as follows : 
—“ The living God, the magnificent son of Asti [a 
name of Thothj, nourished by the sublime goddess in the 
temple, the sovereign of the country, stretches the rope 
in joy. With his glance towards the ak [the middle?] 
of the Bull’s Thigh constellation, he establishes the temple- 
house of the mistress of Denderah, as took place there 
before.” At another place the king says : “ Looking to 
the sky at the course ot the rising stars, [and] recognizing 
the ak of the Bull’s Thigh constellation, l establish the 
corners of the temple of Her Majesty.” 

Here, then, we have more than evidence of the stretch¬ 
ing of a cord towards a star ; an actual constellation is 
named, and it may be easily imagined in connection with 
this that many interesting questions arise of the utmost 
importance to the subject we are considering. 

Diimichen, in his references to this passage, discusses 



the meaning of the word ak in relation to some Theban 
grave inscriptions, in which it is suggested that ak is used 
to represent the middle course of a star, or, astronomically 
speaking, its culminating point as it passes the meridian. 
But such a meaning as this will never do in this connec¬ 
tion ; for if a cord was stretched towards a star on the 
meridian it would lie north and south, and therefore the 
temple would be built north and south. But this is by 
no means the orientation of the temple—a point to which 
I shall return presently. 

But it may be suggested that the word ak , used in rela¬ 
tion to the king’s observation, more probably referred to 
the “middle point” of the constellation which would be 
about represented by the star a, which lies nearly in the 
centre of the modern constellation of the Great Bear, 
supposing, indeed, that the same stars were included in 
the old constellation ; but on this point we certainly have 
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no definite knowledge, as the Thigh is so variously repre¬ 
sented ; sometimes there is a hind-quarter, represented 
evidently by the well-known seven stars ; at others, the 
body of a cow (with horns and disk) is attached. 

However this may be, without such a reference to some 
particular part of the constellation it is obvious that the 
stretched cord must have had a most indeterminate 
direction. 

In order to leave no stone unturned in attempting to 
explain this description—supposing it to represent an 
undoubted fact of observation, there is another possible 
interpretation of the word ak which we may consider. 
The amplitude of the temple being 73° N. of E., shows 
conclusively that we cannot be dealing with the meridian, 
but may we be dealing with the most eastern elongation 
of the star in its journey round the Pole ? 

I have inquired into this matter for the time of the last 
building of the temple in the time of the Ptolemies, and 
find that the amplitude of the temple, instead of being 
73 0 , would have been about 70°. It seems probable, then, 
that this interpretation will not hold, and it may be further 
stated that, in the case of a star at a considerable dis¬ 
tance above the horizon, the stretching of a cord in the 
building ceremonial — the “ ausspannung der strickes,” as 
the words ftut-ser are translated by Diimichen—would 
really have been no stretching of the cord at all, for the 
star being many degrees above the horizon, another 
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the wooden peg and the handle of the club ; I hold the 
rope with Sesheta ; my glance follows the course of the 
stars ; my eye is on Mas^et [that is, the 1 Bull’s 
Thigh constellation,’ or Great Bear] ; (mine is the part of 
time of the number of the hour-clock) ; I establish the 
corners of thy house of God.” And in another place : 
“ I have grasped the wooden peg; I hold the handle of 
the club ; I grasp the cord with Sesheta ; I cast my face 
towards the course of the rising constellations ; I let my 
glance enter the constellation of the Great Bear (the part 
of my time stands in the place of his hour-clock) ; I 
establish the four corners of thy temple.’ 1 The transla¬ 
tion is Brugsch’s. The phrases in brackets are in¬ 
terpreted differently by Diimichen, who translates 
them : “ Standing as divider of time by his measuring 
instrument,” or “ representing the divider of time (i.e. the 
god Thot) at his measuring instrument.” The word 
merech or merchet , in which Brugsch suspects hour- or 
water-clock, does not occur elsewhere. 

In this case, seeing that the temple lies with its axis 
very nearly north and south, as I determined by my own 
(magnetic) observations, the stretching of the cord was 
certainly in or very near the meridian ; and it may be 
remarked that in the naos there is an opening in the roof, 
over the side of the second or third door from the 
sanctuary, and inclined at an angle of 40° (unlike any 
other opening that I have seen in the roof of any 



method must have been employed, and in all probability 
would have been distinctly referred to in the careful 
statements of the ceremonies which exist 

I think, then, that we are perhaps justified in discussing 
this possible explanation, especially as rising stars are 
referred to. We now come to considerations of a different 
order. The inscription which we have quoted is put into 
the mouth of the Emperor Augustus, though he never was 
at Denderah. 

This suggests that the temple built in the time of 
Augustus carried forward the account of the old founda¬ 
tion. There is evidence of this. The constellation of 
the Thigh neither rose nor set in the time of Augustus—-it 
was circumpolar. The same statement may be made 
regarding the restoration in the time of Thotmes III, So 
we are driven to the conclusion that if we regard the 
inscription as true, it must refer to a time preceding the 
reign of Thotmes. 

Edfu —A reference to the same constellation (the 
Thigh) is also made in the account of the ceremonial used 
at the laying of the foundation-stone of the temple at 
Edfu. The king’s glance was directed—in the case of 
the building of that temple—to the Thigh , but no precise 
reference to any star or to any point ak is given. 

As before, I give the full translation of the inscription, 1 
remarking that the last restoration was made b.c. 237-57. 
The king is represented as speaking thus : “I have grasped 

r Quoted from NisSen. 
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Egyptian temple), which may have been used to ob¬ 
serve the transit of some particular star. The angle 
I was not able to determine with absolute accuracy, as 
the vertical circle of the theodolite I had with me was 
out of adjustment. 

Taking the latitude of Edfu as 25°, and assuming the 
angle of 40° to be not far from the truth, the North Polar 
distance of the star observed would be 15 . 

This satisfies within a degree or so—and this is as 
near as we can get till more accurate observations have 
been made on the spo-t—Dubhe, the chief star in the 
Great Bear in the time of the Ptolemies. 

I may here remark that, so far as I know, Edfu is the 
only temple in Egypt on the meridian. If, therefore, it 
were used, as on my theory all other temples were, it 
could only have picked up the light from each of the 
southerly stars, as by the precessional movements they 
were brought into visibility very near the southern 
horizon. 

In this respect, then, it is truly a temple of Horus, in 
relation to the southern stars —the southern eyes of 
Horus. But it was not a sun-temple in the sense that 
Karnak was one ; and if ceremonies were performed for 
which light was required, perhaps the apparatus referred 
to by Dupuis (vol. i. p. 450) was utilized. He mentions 
that in a temple at Heliopolis, whether a solar temple or 
not is not stated, the temple was flooded all day long 
with sunlight by means of a mirror. I do not know the 
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authorities on which Dupuis founds his statement, but I 
have no doubt that it is amply justified, for the reason 
that doubtless all the inscriptions in the deepest tombs 
were made by means of reflected sunlight, for in all 
freshly-opened tombs there are no traces whatever of any 
kind of combustion having taken place even in the inner¬ 
most recesses. So strikingly evident is this that my 
friend M. Bouriant, while we were discussing this matter 
at Thebes, laughingly suggested the possibility that the 
electric light was known to the ancient Egyptians. 

With a system of fixed mirrors inside the galleries, 
whatever their length, and a movable mirror outside to 
follow the course of an Egyptian sun and reflect its 
beams inside, it would be possible to keep up a constant 
illumination in any part of the galleries, however remote. 

Dupuis quotes another statement that the greatest pre¬ 
cautions were taken that the first rays of sunlight should 
enter a temple (of course he means a solar temple). 

J. Norman Lockyer. 

( To be continued .) 


ON THE NUMBER OF DUST PARTICLES IN 
THE ATMOSPHERE OF VARIOUS PLACES 
IN GREhT BRITAIN AND ON THE CON¬ 
TINENT, WITH REMARKS ON THE 
RELATION BETWEEN THE AMOUNT OF 
DUST AND METEOROLOGICAL PHENO¬ 
MENA.—Part III 

HIS paper contains the results of the observations 
made on the dust of the atmosphere at various 
places in 1890. These observations were made by the 
author at the sane stations, and about the same dates, as 
those made in 1889, and given in Part I. of this subject, 
read before the Society on February 3, 1890. 

At Hyferes, in 1S90, the highest number of dust particles 
observed was 15.000 per c.c., with a wet bulb depression 
of 5 0 , the atmosphere at the time being very thick. The 
lowest was 725 per c.c., with a wet bulb depression of 9°'5, 
when the air was very clear. 

At Cannes very few observations were made on this 
occasion. The n umbers varied from 1275 to 2850 per c.c. 
The wind during the time was always northerly. 

At Mentone the numbers varied from 26,000 per c.c. 
when the wind was from the town, to about 900 per c.c. 
when it was from the mountains, with a wet bulb depres¬ 
sion on both occasions of 3f° 5 the air was clear with the 
lower number arid thick with the higher. 

At Bellagio, when the wind was southerly—that is, from 
the inhabited districts—the number of particles was great, 
on one occasion as high as 20,000 per c.c. But when the 
wind blew from the north—that is, from the direction of 
the Alps—the number fell as low as 600 per c.c. on one 
occasion. With the low numbers the air was clear, 
whereas with the high numbers there was always a good 
deal of haze, though the air was dry. 

All the observations made at Baveno were made while 
the wind blew from the inhabited areas, and the air was 
never clear, although on some days it was very dry. 
The highest number observed at this station was 16,000 
per c.c., and the lowest 2000 per c.c. 

The observations made at the Rigi Kuhn from May 
15 to 20 are then discussed. There was a marked 
difference in the appearance of the air on this occasion 
compared with what was seen on the first visit. During 
the previous visit the weather was generally fine, and the 
air had that crisp clearness which gives the hard outline 
and crude colouring one generally associates with Swiss 
scenery ; whereas on the second visit the air was remark¬ 
ably thick and heavy. 

Abstract of a Paper read before the Royal Society of Edinburgh on 
January 4, by John Aitken, F.R.S. Communicated by permission of the 
Council of the Society 
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The highest number observed on the first visit to the 
Rigi was not much over 2000 per c.c., while the number 
was as high as 10,000 on the second. The same relative 
condition of impurity existed at the low level also. On the 
first occasion the number at the level of the lake varied 
from 600 to 3000 per c.c., whereas on the second visit 
they varied from 1700 to 13,000 per c.c. Roughly 
speaking, there was about four times the amount of dust 
in 1890 there was in 1889, and the air was about four 
times as thick. 

On the way up the Rigi the air was tested at the level 
of the lake and found to have about 11,000 particles per 
c.c. There was a very thick haze at the time, through 
which the mountains loomed darkly. This thickness 
was evidently not due to humidity, as the wet bulb showed 
a depression of 10 degrees. This very thick haze was 
therefore due to fairly dry particles of dust. On arriving 
at the top of the mountain in the afternoon, the air was 
tested and found to have slightly over 4000 particles 
per c.c. 

During the first four days of the second visit to the 
Rigi Kulm the air was very thick and the number of 
particles great. The much greater thickness of the air 
on the occasion of the second visit was evidently due 
to dust, as the humidity on both occasions was about the 
same. The air on the days when the number of particles 
was great was very different from anything previously 
observed at this station. On the first visit the air was 
clear and bright, with only a thin haze between the 
observer and the distant mountains ; whereas in 1890 a 
dense haze hung in the atmosphere, so thick that towards 
sunset the lower slopes of Pilatus could scarcely be dis¬ 
tinguished. It looked as if a veil had been hung up 
between the observer and the distant scenery. Some 
time before sunset this hazy veil became coloured by 
the rays of the setting sun. Its upper limit was well 
defined in the eastern sky, at an elevation considerably 
above the highest of the Alps. At sunset this dusty 
impurity became still more apparent as the earth’s 
shadow crept up its lower edge. Though the sky was 
cloudless, so dull was the setting sun, that it looked more 
like a harvest moon than the orb of day. So feeble were 
its rays after penetrating the thick haze, that they could 
produce no direct red light on the mountains, while much 
diffused light was reflected by the dust-laden air. 

During this second visit there was an opportunity of 
testing the supposed influence of thunderstorms in de¬ 
positing the dust in the atmosphere. On one of the days 
of this visit a violent thunderstorm raged to the east, 
south, and west during most of the afternoon, and in the 
evening it came over the Rigi Kulm. So near was the 
storm that the flash and crash of the thunder seemed 
simultaneous. The tests were therefore made in the very 
air in which the lightning discharges were taking place. 
During the day, and before the storm approached, there 
were nearly 4000 particles per c.c. in the air. At 6 p.m., 
when the storm was near, the number fell to 3000 ; and at 
7.10 p.m., when the storm was nearly over, the number 
was as low as 725 per c.c. These figures seem to support 
the supposition that thunderstorms purify the air ; and 
if anyone who was a believer in the purifying influence 
of these storms had been on the top of the mountain 
next day, his opinion would have been confirmed by 
the greatly improved appearance of the atmosphere 
after the storm. The thick veil which had hung in 
the atmosphere for at least four days was gone, and 
the distant mountains looked clear and distinct. Even 
Hochgerrach, which is about 70 miles distant, was quite 
distinctly seen during the whole day ; and the number 
of particles fell to 400 per c.c. 

The question—Was the decrease in the dust, and the 
improved appearance of the atmosphere on this occasion 
due to the thunderstorm?—is then discussed. It is 
shown that this conclusion is extremely doubtful. It is 
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